We obtain a condition under which a uniform flow is induced over a metric space homeomorphic to a given metric space with a uniform flow. Various examples of uniform flow are also constructed.
Introduction
A topological space X is said to possess the complete invariance property (CIP) if each of its nonempty closed subsets is the fixed point set, for some self continuous map f on X [10] . In case f can be found to be a homeomorphism, we say that the space enjoys the complete invariance property with respect to a homeomorphism (CIPH) [3] . Spaces possessing CIP, preservation of CIP under topological notions and various techniques to determine CIP and CIPH over topological spaces can be found in [2, 3, 4, 5, 6, 7, 8, 9, 10] .
In 1997, the notion of uniform flow is introduced by A. Chigogidge, K. H. Hofman and J. R. Martin in their paper entitled "Compact groups and fixed point sets" [2] and Proved that a compact metric space with a uniform flow has the CIPH and the product of two metric spaces has the CIPH if one of them is compact and has uniform flow.
In the following Section 2, we describe necessary pre-requisites for the notion of uniform flow, CIP and CIPH. In Section 3, different examples of uniform flow and remarks are constructed. In the last of this section a condition is obtained under which a metric space X having uniform flow ϕ provides a uniform flow Φ on the metric space Y homeomorphic to X. Further, an example is also given which shows that if the additional condition does not satisfy, the result does not hold.
Pre-requisites
Throughout, spaces are metric space and maps are continuous functions. Symbols R , Z, and S 1 are used for the set of real numbers, the set of integers and the unit circle respectively. Definition 2.1. ii. There is a real number p ≥ 0 such that for all t ∈ R and
and the map φ : ( 
An everywhere differentiable function f : R → R is Lipschitz continuous if and only if it has bounded first derivative.
Uniform flow
First of all we provide some examples of uniform flow over compact and noncompact metric spaces both and we also observe that a metric space has more than one uniform flow. , α, t ∈ R is a uniform flow with p = 2π and C = 1. Example 3.2. Let ϕ : R × R → R be a map defined by φ(x, t) = x + t. Then ϕ is a uniform flow on R with p = 0 and C = 1. If S 1 is the unit circle with arc length metric d, then the product (S 1 × R) is a metric space with the metric D defined by D ((x 1 , y 1 , x) , t) = (e iα , x + t), α, t ∈ R is a uniform flow with p = 0, C = 1 and also the map φ 2 : ( ) where m is an integer is also a uniform flow with p = 1. Thus we have a compact metric space having two uniform flows one for p = 0 and other for p = 0. Example 3.4. The map ϕ : R × R → R defined by ϕ(x, t) = x + t, t ∈ R is a uniform flow with p = 0. Now we shall show that, R does not have an uniform flow with p = 1. Suppose, ϕ 1 : R × R → R is a uniform flow with p = 1. Identifying S 1 by Ê , define an action θ : R × Ê → R by θ(x, a + Z) = ϕ 1 (x, a) where x ∈ R and a + Z ∈ Ê . The action θ is free on R. If O is an orbit of an element x ∈ R, then O is homeomorphic to S 1 . This is a contradiction that O ⊂ R.
From above examples and using the proof of results 2.3, 2.4 we conclude the following remarks that are more general and applicable to find when a space can have the CIP or the CIPH. Finally, we give the main result of this section which provides a method to obtain a uniform flow over a metric space homeomorphic to a metric space with uniform flow.
where K is a constant and x 1 , x 2 are in the same orbit, then the map Φ :
) is a uniform flow. Proof. Let the uniform flow ϕ has constants C and p. Now we shall show that the map Φ :
) is a uniform flow. Continuity of Φ follows from the composition of continuous functions. Since Φ(y, 0) = f (ϕ(f −1 (y), 0)) = y for all y ∈ Y and for y ∈ Y and s, t ∈ R,
gives that Φ is an action. Now, for condition (i) consider, , t) ), where f −1 (y) = x. Since x and ϕ(x, t) are in the same orbit, we have x 2 ), for all x 1 and x 2 in X. Hence the result follows from [3.8] .
The following example shows that, in the absence of condition x 2 ) of Proposition 3.8 the map Φ is not a uniform flow. Example 3.10. In Example 3.2 it is shown that the product (S 1 × R) is a metric space with the metric D defined by D ((x 1 , y 1 ) , (x 2 , y 2 )) = max{d(x 1 , x 2 ), |y 1 − y 2 |} and the map φ 1 : ( , s + t 1 ), (p, s + t 2 ) ) for all the points of the orbit O (p,s) . Now we shall show that the map Φ : (S 1 × (0, ∞)) × R → S 1 × (0, ∞) defined by Φ ((p, q) , t) = f (ϕ 1 (f −1 ((p, q) ), t)) is not a uniform flow. Consider  D((p, q), Φ((p, q), t)) = D((p, q), f(ϕ 1 (f  −1 ((p, q) , q) , t)) ≤ C|t| is not true for all t ∈ R and hence Φ is not a uniform flow.
